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(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve an excellent low-temperature impact strength by dispersing a 
polybutadiene rubber having a specified molecular weight, a specified polydispersity index and a specified cis- 
1 ,4-structure content in an aromatic vinyl resin. 

SOLUTION: A polybutadiene rubber having a bimodal molecular weight distribution curve (as determined by 
GPC) in which the peak top molecular weights of the high-molecular-weight and low-molecular-weight 
components are 100,000-1,500,000 and 10,000-50,000, respectively and having a polydispersity index of 4.5- 
14.5 and a cis-1,4-structure content of 80wt.% or above is dissolved in an aromatic vinyl monomer (e.g. 
styrene). After the addition of a chain transfer agent and an organic peroxide catalyst, the obtained solution is 
subjected to polymerization at 20-200° C to a conversion of 30-50%. The polymerization solution is suspended 
in water containing a suspending stabilizer and subjected to polymerization. The product is filtered, and the 
cake is washed with water and dried to obtain a highHmpact strength aromatic vinyl resin composition 
composed of the resin matrix and polybutadiene particles having a mean particle diameter of 0.01-10^ dispersed 
therein. 
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( t -^/I/^W-^vO ~8, 3, 5-b^f/^> 
^n^*i?->«:Ho^;l/*^rS/y*— ;l/JB ; ^- t 

H\ 2, 5~^^^;l/-2, 5-~i/(t 



-6- 



II 

Fp^M^^> F&H©a-^ Fn/W^S^ 
0 0 LT. ii#o. 0 0 »s 

U<tt0. 0 0 5 -3 MSP, <t0»*b<t*0. 01 

- 1 a«ai5T?fcSo lt«, a - 

^/I/X^bV^Vv--, N— Kr^/l/^W/^X 
7x-;l/7f>-2-7;l/tl/^ ^>fy4^©f 

* n - X & H <D!KfflS5c5£giJK.lf X S 

«Sie-;l/3IWH!Bfi*«tt, ilv h U >y *x*<0#U 

5) timno. 0 1-1 0 /xitk jfSKBO. 1-5 
/imJ;t»!SF$l<ao. 5-3 /imtf>ffl!B'T?fc£fc# 

[0033] ^Koim*ttwni»etta. Mi2^a 

cDnA«&, MiBfc«t3fra«0*5Bl*3<B 1 -4 011% 

* a a h oBBflSK * it mmmm, y ^ n 

[0 0 3 6] 
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12 

*%l mm, mm, mm®l mm, mm\s kj« 

[0 0 3 4] IWJ^tTH /\ny^3HW»WJ^»* 
4^yn^>'-t?>\ ^V^n^x^/I/^y-tf;/. ^\ 

A, fttf*4>»i#fl: Wx.tfs xh^^n^eifx^x/ 
— ;1/A-£X (t:Hn+^xf;l/x-f;l/) > fh77' 
P€lfX7x/- ;l/A-tfX (2, 3~v>7D€ya t? 
;l/x— r;l/) . x h^^a^Etf X^x./— /1/A-bfX 
(7n^xf;l/,x-f;V) , fh77p^E'X7x/- 
;l/A~-l£X (7'J^x-f ;P) > xh^/n^t£X 
7x/-;l/S, &tf^<?)lS*i{* [flflRfcf, fF7yn€ 
t B X7x/- 71/S-fcTX Ct: Fn*^xf;Vx-f 
20 , f h77n€l: , X7x ;-;l/S-H , x (2, 3- 

>f$h\ x^l^^tf xf F77n€75?;W^ K«] > 
x^:yt:X (5, 6~> ) 7n ; e/WMy-2, 3 
-^A;1/jS*W5K) <. M)X- (2, 3-^0^ 
/Dtf;l/-1) -YV^7Xl/-h, ^*>DPi/> 

xX/bT ^ U h> xfVy^XF'jyp^xX/I/ 
30 x— t 1 ;^ xfl/y^X^y^ot7i^l/X- r 

UXfl/X *i{WJ7xXbytWF\ *«fb 

DW^7^'Jl/-F, t^^yp^t7^l/X 
^W7p^>^dFt*X tfX (FU7n€7xx 
;b) 7v;l/7^ H\ N-^fMWyn^7xx;|/ 

^0 [0 0 3 5] 

[ft 13 



(Nl) 



[fb2] 
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(8) 



13 



Br 

Br 



Br o 



O Br 



Br 
Br 



Br O 



O Br 
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14 



(N2) 



[0 0 3 7] 



Br Br CHa Br O 

Br-< N >0-C 



Br O 



[ft 3] 
Br 



^0_ O -C--O-^C-^OC--O-^-Br 



Br CHa Br J" Br 



(N3) 



(j£fk n fio Sfcfi l W±«HWRi?**o ) 
[0 0 3 8] 



CI 

CI 

ci-fi-fci] 

CI 



CI 




ci- 



,C1 
-CI 
^Cl 



CI 



(N4) 



[0 0 3 9] 



[ft 5] 
OH 



Br ra i OH [ Br^cf^Brma OH ] Br ra4 

^^O-0-C-C--O-C\6-C\o-C-C-C--O-C^ (N5) 

H a H H 2 ^-^ Atj~^ H a H Ha 



(^ff, niiO^fca l«±©liT'fet), ml~m4 
Si 1 «±©itT'fe^ l^ml^5, l<m2^4, 
lSm3^4, lSm4^5. if$L<(i2^ml^ 
4, 5^m2^3, 2<m3S3, 2<m4^4, •« 



Br» 



O 

6^ 



Br„ 



CH, 



Br„ 



5S£?£L<fim 1=3. 

fe&o ) 

[0 0 4 0] 
[ft 6] 

BrmH 



m 2 = 2 , m 3 = 2 , m 4 = 3 7? 



■Ns 



CH 3 



Br„ 



O 

6 



Br„ 



CN6) 



(iU^lttfe^ l^ml^S, l^m2^5, 
l^m3^4, 1 £m 4 ^ 4 . I^m5^5, l^m6 
^5, &il<^2<ml^4, 2^m2^4, 2^m 
3^3, 2^m4^3, 2^m5 <3, 2^m6^4, *40 
Br OH I" Br CH^Br 

Br L Br Br 



* ; #^»^L<fJ:m 1 =3^ m2 = 2, m3 = 2, m4 = 
2, m5 = 3, m6 = 3T«o ) 
[0 0 4 1 ] 
lit 7] 



OH ■ 

o-c-c-c- 

H2 H H2 



Br 

O-0-Br 
1 Br 



(N7) 



[0 0 4 2] 



lit 8] 
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15 16 
Br Br 



Br 

KN6 0ft#iTfe§o ) * [fb9] 

[0 0 4 3] * 

Br CHs Br 



(N8) 



CH 2 - CHCH2O OCH 2 CH~ CH 2 (N9) 

Br Br bT CH 3 Br Br Br 



BfMUtLT, S(Nio) te^Mnyyfbtr * [0044] 

x^x/-;i/§ax^^fb&»^rfflv^^ci:^^t^o * [fbio] 

X m X m r oh X m X m -1 

H I I y I I 

aC-C-C-O^-RH^-O-C-C-C-O-^-R^H 



0-C-C~CH 2 



»^feO> m$i:l~3~e&^ n li 0 Sfctt 1 K±<Z>S 

«re»« 0 ) 

S(N10) ©xtf^S/ffc^Wfcftl/^ mWT2 



* (N 1 0) Ox*+MtMl^ftfilJtLT, 
S (N 1 1) T^^n^fb^ft^rW^C^^T^^o 
[0 0 4 5] 



Br 



Br Br r q H Br CHa Br - 



ttt 1 1 ] 



(Nil) 



(N 1 1) Ti?ti§Any>ftex7x/-;bSx 
#*Mt^WfcLT«, flJAtf, Brt#$tf2 0ii 

[0 0 4 6] mSffJOjKtoSa. RtB^ttWgffl^ 1 
0 0««»fc:*fbT, a«3-5 0SJi8STftSo JHK 
SUOiiMb^^<fcO#%^^ffi$^^fca6^lt^Kiffl 

>&Mmmi\%m^z> c t * e 
»sy^, gt«$3u 1 0 oa*sptc*fbT. awir 1 - 3 0 

»*L<«2-2 0fi«ffl5O*J&rfleffl-rSo 
[0 0 4 7] fteffJfcbTtt, * 9 97*1/ fr- 

3~ (3, 5 - y- t 4 - 1: KD*^7x- 

;W yPtf^-^-h, fh7 + X [^^l^>-3 (3, 
5 - y- t -"/f 4 - fc Kn+ ^>7x-;W ~tu\L 
H *£>\ /?- (3, 5-s>- t -7>;l/-4 

;K 2, 2' -t^K^X [x*7l/-3 (3. 5- 
i>- t -y^7l/"4-t: Fd^>7x-W ^Plf** 
-H &HcO'7x./-;V^^bll&±9J ; hux/x/i^ 

i-MX7r^h, HJX(2, 4-v'-t-yU;b 



SO 7xX;W W77^fh, bUX (2, 4 t 
[0 0 4 8] #«*fcttj«^5lSWMfcbTtt^ W* 

— > ^-f*. TX^XK tf^XjSBIi, ^7X7b- 

fb^eu^xx *ay» Kfb^Y*»#, #ux^ 
'J75 K«Htaif*flRI*-rac:i:ft^#«o 

[0 0 4 9] 

[HSfitfiJ] KTic, SBfiffik *^RtfJt*«**tf 

50 (1) SSTO'z^S (Mw) , R¥*S»?« (Mn) 
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Rtf (Mw/Mn) 

«*#thHHL C-8 0 2 0«oy;W<-5x-: ^ 

®^J7A:GMH-XL (IftV— 1*S#1±S) 2*ifi 

©ft^Arfig : 4 0°C, 

:fh5t FD77X 
QfittfflftfHI : 1 . Oml/min, 
®^>"/;HS8mg/2 0ml (fh5tFn7?> 

»«) 

( 2 ) ^Xl, 4 -*S£*. Rtf 1 . 2 - £x/14S£*« 
0 *»««S*tt« 1 R - 7 0 0 ©#fl$H^*tt*/H 

(3) H^tt« Ct]] 

#U^— *Wl/x>»iftfcU 3 0°CT% tXb7;l/F 

(4) T>fW K(Izod) 

J IS K-7 1 1 OfctpUT* 2 5°Ci:-3 CCTffl 

(5) tttfSMfc* 

J IS K-7203 iCjUUTftlSLfCo 

(6) rfAS^tl 

[0 0 5 0] [fi&ffll 1 ] ( 1 ) 

si im atfaatftwsof^v^fc 2 5 0 y >v h/^xf 
tcbTMttS&^fir ofco h;i/xy/2-yfy / 1 , 

(1 0/7 0/2 011%) 

mm7 0 k g-efi&Kj£»tcs«-rsi!Rtc, «^bbs* 

»hy**-;l>*aW5. UU^K 7jc*«B99 6 3y 
^e;i^o L fe 0 £ corEmrS^Mtc yx^;br;b 5 — »> A 
^e/yn^ f*»h#3 2 o sy-t;!/ (h;Uxy}gJ&£ 
it) sftpLa^5«&sj5SS»fc*Xb^o mieoik 

9 . 6 5 U ^/MfibP U 2 0 °C, ftBI$m 2 B$HT 4 8 

l/c^x- l , 4 -spy y*S*x:y<&EjSiB^*a«l! 

T> i«SMPS£» (1) (?)*'J7^^x>«#/to f#£ 
n/c^X- 1 , 4 -^Uy^v^xXDIf— * h 7 7 p »? 
g&, 5 5 2, 0 0 OTfeofco 
[0 0 5 1 ] [»£0U2] (2) 
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i , 2 - y*^xxDSia**«WF2 6 0 ^ y-t/i/fc L 

ft«na, H&0J1 fcm«towe*#?»a» (2) 

*#fto i6tlfei/X-l, 4-#yy#^xy£>e- 
*hy^fltt^ 6 0 1, OOOTSofto 

[0052] mmm 3 ] c 1 ) 

mnm. Rif mmnmm(Di^rc 2 sou * h^xf 

yUX««^SJSSS«:2»a[5iJJC03a:ff, WTO«k5 
icbTJI^fi^lTo/co h;Vxy/2-7f>/ 1 , 

3-y^^x.y (1 o/7o/2oii%) 

tl, 2 -7^S>'x^W 1 305'J "=e;K 7j<«rttB^ 
1 4 5 5U-t;l/jSftPL/fco coffl^fcMfc^x^/l/T 
;l/$-»)^/*n7^ K*»B* 2 9 1 3 U^b 

/to «^©IR»»&«lfcttSUOES^6 t7f>ix >y 

T2 Amm<Dmmm.^mi^tco 2»b<d«B"Sjes«^ 

S^bfcS/X- 1, 4-#Uy*^X>(DgJiSS** 
20 tfikLT, ®5^«» CD co^Uy^^xy^f 

tco ttenfcyx-i, 4~^uy*^yxy<Dtf-^h 

y y^^FS^, 2 2, 5 0 0 T'&o fee 
[0 0 5 3] DHttfflM] C2) 

3fcm«©ssT?«»f«» (2) ^f#fco mzntc 

yX- 1 , 4 - * >J y £ yx > to b° - 9 h v ^ft^M 
tt, 16, 2 0 0T*&ofc 0 
[0 0 5 4] [HitffilS] ffi»^F«J«# (3) 

i , 2 - y^yxy<7)^pS^:©0# 10373 y 
(3) %mrca f#6nfc->x-i, 4-#u7 , ?yxy 

OVf— * h^y^mii:. 2 0 5, OOOTftofco 
[0 0 5 5] [*8fit» 1 ] S jgffl 1 T^ff 6 nrctSft^M 
f&ft (1) *dttK^k«J6«l3-t?fll6iifc«»?« 
^ ( 1 ) £r#t?SJ&?&£\ * U SmcT 7 0:30 

**?7*^;l/-3- (3, 5~S>- t -y^;l/-4-h 
FD^7xx;W yatf^-*— h^O. 2phr. T 
NP (F'JX~;x/l/7xx;V7tX77^F*0. 4 
^0 phr ^PLT, Xf "AX h U y tf^^», fl^7j<L, 

ffffi L«:««T*e:« L t # y y * y x y =f a ou- y y°;v 

(A) ^?#fco *y//v (A) «msuc^ 
•To 

[0 0 5 6] [Hffifi?IJ 2 ] S3i{?iJ 1 T1# 6 nfciffi^S 

(1) *^tySJB»i:»5i0!l4T*»6nfcffi» : F« 

(2) «r-&4JSJC**. sBUt— SWT8 0 : 2 0 
(Sfitb) i;a«J;5ltyi/yKU *ill^» 

(B) ^rff/co ^>y;P (B) «ISi^U^ 

50 
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[0057] mmm 3 ] mmm 1 xmtbtxrcw^m 
(2) *^tfs*s?«*, jpuv-siin?6 0:40 

(Mit) fc**J:$fc'7l'S'KU HfflitfiJ 1 Ntto 

'to 

[0 0 5 8] [ttfSM 1 ] SB£0J 2 T1# P. tlfci«»?* 

(2) *^R^?f§i:SB«5Ti#e.nfc{g»?» 

(3) fcS&EfSffifc, 0 : 3 0 

^mxmm.m=s ~> x # v ? $ s>x >- d a > y ;i/ 

(D) Srtffco -9- CD) coiiJ^IS^S 1 ICS 
To 
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* [0059] [itmm 2 ] mmm 2 t»» e> nfcjsa^jt 

(2) ^#t?S^i:«5ifiJ5T^f Zftrci&ftTM 
$Lft (3) *Uv-ilT*6 0:40 

(Matt) tSSi^f/b^KU fUStfiJ 1 fclBUt© 

(E) mWco V>?>V (E) ««?t*gm^ncs 

[0060] wmm 3 ] iiiitfij 1 xm & n/£«#?« 

f£» (1) fcStrKtfS&fcffi^T, HffiHWi tiwi«©75- 
/o j*T^8!a«rff t>T*U -/^ >>x>'rfA(0-9->7 ,, ;b 

(F) *?ffco ■*>"77l/ (F) ©iBjSB*^ 1 £S 

to 

[006 1] 
[«1] 





^ m m 


Jt tt N 




1 


2 


3 


1 


2 


3 




A 


B 


C 


D 


E 


F 




70/30 


80/20 


60/40 


70/30 


60/40 


100/0 


S"X-U4-*fr&* (wtas) 


93.7 


94.5 


92.8 


94.6 


93.8 


96.7 


l,2-t"-;l/*fr&* CwtSO 


2.5 


2.2 


2.7 


2.6 


2.6 


1.7 


hy^fl^FS (xlO 4 ) 


55.2 


55,2 


55.2 


60.1 


60.1 


55.2 


h^^^FS (xlO*) 


2.25 


1.62 


1.62 


20.5 


20.5 




GPC-CW^dtlS 


78/22 


88/12 


68/32 




55/45 






2.46 


2.63 


2.15 


3.84 


2.41 


3.00 


Ofw/HrO 


10.16 


9.46 


12.06 


3.34 


3.98 


2„85 




2 


2 


2 


1 


2 


1 



[0062] mmm 4] iffiiotxf>bxig 
mmx\ mmm 1 xm^nrc^v y^^x>=fA«-9-> 

(A) 1 8 0 g^rX^U^yv- 1 8 2 0 glcm 

mmmm (n-Kf^^^^v) 

^Xfl/^t/?- £2«tU2 5 0 p pmOiiJ^Tfe&n 
U 130 "CT 1 H»m 2 0 #M3t# L/Vl/*«fc*fr 

fco rt«**snomu z-<onma \ 2 5o g 

i: stf U if - ;l/T;l/3— ;1/ 2 %7j<7gj$ 3750g£8D-y 

h/i/oaB^KBoft^^uxasiaiteAti, 7 o°c 

£#fiLfco ^y7-f;W<-tWF2. 5g 
fc5>*5;W<—:*-:HMKl. 2 6g«inU 7 0°C 
X 1 ^pM, 9 0 °CX 1 B#H, 1 1 0 °CX 1 B#RB, 1 3 0 

xx 4.mmm^n-ofz 0 m^mrr^ m^x-nt® 
u mzfttcWffim&xv x?-i<>mmtkw.m, hurl 



SH4# 'J Uymm* 1 8 0 tcOa-rt/TiSt <3 h 

WLT«Lft D 74"77 KfWSS, ftlfWtt 
40 [00 6 3] [HSICT5~6, JtiR0IJ4~6] XV? 9 

is3.>3L>(D-y-^-?>i (a) tc-R^T, tn^nmmm 

2-3 RtfttSjtflJ 1 ~ 3 Xm 5> tl/c # V 7 £ i>x > df A 
LTKHW^^SMUfc. 7-r77K»»aE Si 

w»tt* &tf dr^tt? aosbSBHR** 2 icsto 

[0 0 6 4] 
[3S2] 
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21 
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^ jfe #J 


it tt #J 






4 


5 


6 


4 


5 


6 




A 


B 


C 


D 


E 


F 




9 


10 


9 


9 


10 


11 


\zommm 


25 <C 


16.2 


15.6 


15.0 


8.7 


13.1 


8.8 


(kg •cm/cm) 


-30 


12.8 


11.7 


11.5 


6.6 


9.5 


5.5 


fttfJH&fK Ckg/cm 1 ) 


22000 


21000 


21000 


18000 


20000 


18000 




1.1 


1.0 


0.9 


1.0 


1.1 


0.9 



[0 0 6 5] tfc8097~9] fuiEO* 

mm 4-6 Rxitmm 4-6 ■vmznrc&mmms&'w 

a>6 6 6) ^ffl^T, |g3tc^d\k^fMi:&S<J; 



* 2 MRftrittfltB Utt 2 D 2 5 F 2 ffi^rffiffl 

[0 0 6 6] 
[*3] 





ft MS #J 


& n m 


7 


8 


9 


7 


8 


9 




A 


B 


C 


D 


E 


F 




5 


6 


5 


5 


6 


6 


(kg«cra/cm) 


13,2 


12.7 


12.2 


5.6 


7.8 


5.6 


ffilfWtt^ Ckg/cm 1 ) 


25000 


25000 


24000 


24000 


23000 


24000 



[0 0 6 7] 
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